Abstract. When animals select habitats, they integrate a suite of behaviors that are influenced by multiple competing resource requirements. Resources that influence decisions about habitat use are likely to differ across spatial scales and hierarchical behaviors. At coarser scales, animals are expected to select resources that are critical to fitness, and at finer scales, to intensively use resources that enhance fitness. Our goal was to contrast habitat selection at two hierarchical behavioral levels (patch selection and intensity of patch use) to test hypotheses about how resources shape habitat use. We applied a two-stage hurdle model to quantify both initial selection and intensity of use of resource patches by a burrowing herbivore, the pygmy rabbit (Brachylagus idahoensis). We expected security from predation to influence initial selection of patches, and forage availability to influence intensity of use of selected patches. We monitored locations of adults fitted with radio-collars during winter and summer. We measured vegetation, burrow characteristics, and concealment cover within patches that were used and unused by rabbits, and we quantified burrow densities surrounding patches in a GIS. Selection of used patches from available patches was largely influenced by security resources (presence and proximity of burrows, shrub height, and woody ground cover) during both seasons. Intensity of patch use was also influenced by forage availability and, consequently, differed between seasons. During winter, sagebrush is the primary forage, and greater sagebrush canopy within a patch was associated with increased intensity of use. During summer, rabbits more intensively used patches with greater availability of herbaceous forage. Elucidating how animals make choices about habitats across a diversity of spatial and temporal scales will continue to increase our understanding of the factors that govern distribution of populations and movements of individuals. By extending these concepts to hierarchical behaviors, we can enhance insights into the processes that shape the patterns of habitat use we observe.
INTRODUCTION
The habitat selection process represents an integrated suite of behaviors that are influenced by many stimuli, constraints, and tradeoffs (Johnson 1980 , Orians and Wittenberger 1991 , Mayor et al. 2009 ). Animals select habitat across spatial and temporal scales (DeCesare et al. 2012 , McGarigal et al. 2016 ), but their choices about resources also can be evaluated at multiple behavioral resolutions. Hierarchical behaviors can be identified by distinguishing among different steps in the selection process. For example, initial selection, defined as the process of choosing resources for use, can be distinguished as a first-step behavior, whereas variation in intensity of use of selected resources (based on frequency or duration of use) represents a secondary step in the selection process. Such a behavioral process is akin to Johnson's (1980) orders of habitat selection in two important ways. First, the scales or levels identified for spatial analyses represent human constructs in what is an inherently continuous process. Second, selection for resources across spatial scales represents a nested hierarchy with selection at lower orders constraining selection at higher ones (Senft et al. 1987 , Rettie and Messier 2000 , Frye et al. 2013 ). Both of these properties characterize selection of habitat across behavioral levels.
Resources that influence decisions about habitat use differ across spatial scales and are likely to vary in a similar manner across hierarchical behaviors. At coarse spatial scales (and behavioral resolutions), individuals should select resources that address the greatest threats to fitness, for example, avoiding mortality from predation (Rettie and Messier 2000, Spencer 2002) or agonistic interactions with conspecifics (Van Horne 1983, Moorcroft et al. 2006) . At finer scales, individuals are expected to select resources that enhance components of fitness (e.g., accelerating growth or increasing fecundity; Rettie and Messier 2000 , Payer and Harrison 2003 , Gaillard et al. 2010 . Applying hierarchy theory to the habitat selection process, Lesmerises et al. (2013) documented that woodland caribou (Rangifer tarandus) displayed differing responses to patch size; occurrence within patches increased with patch area, but intensity of patch use (assessed as counts of animal locations within a patch) decreased with patch area. Likewise, blue gills (Lepomis macrochirus) selected nesting habitat by first selecting for a homogeneous substrate and once this resource was attained, prioritized other resource needs including vegetation coverage and shoreline protection (Stahr et al. 2013) . Such examples provide empirical evidence that resources that shape animal choices about habitat differ across behavioral resolutions.
Separating the resource selection process into two steps, initial selection of habitat and intensity of habitat use, requires a combination of quantitative approaches. A hurdle model is a two-stage modeling process that provides flexibility to assess factors that contribute to both coarse-and finescale processes (Wenger and Freeman 2008, Santini et al. 2015) . The hurdle component of the model separates zero and non-zero data by first estimating the probability of a non-zero count (e.g., probability of selection or occurrence). If the hurdle is crossed (meaning a non-zero count obtained), a truncated count model is used to model only the data without zero counts (Zurr et al. 2009 ). Previous applications of hurdle models in animal ecology include evaluation of variables that influence presence-absence and abundance (Hein€ anen et al. 2008 , Eskelson et al. 2009 ), and assessment of occurrence within patches and intensity of patch use (Lesmerises et al. 2013) . To evaluate habitat characteristics influencing both probability of selection and intensity of resource use in a hurdle model framework, binary data for selection and count data representing intensity of use can be modeled separately ).
We applied a kind of two-stage hurdle model to test hypotheses about hierarchical behaviors associated with resource selection (i.e., selection of resource patches and intensity of use of patches across a season) by a specialist herbivore in a highly heterogeneous environment. The pygmy rabbit (Brachylagus idahoensis) is a sagebrush (Artemisia spp.) habitat specialist that occurs only in the sagebrush-steppe of the western USA. Predation is a primary cause of mortality for the species throughout the year (Estes-Zumpf and Rachlow 2009, Crawford et al. 2010 , Price et al. 2010 , and like other lagomorphs, predation likely represents a strong evolutionary force that has shaped their morphology and behavior (Lima and Dill 1990, Smith and Litvaitis 2000) . Pygmy rabbits are obligate burrowers that excavate and use burrow systems that serve as effective refuges from all but a few predators. Additionally, sagebrush shrubs create habitat structure that provides security from aerial and terrestrial predators, and other vegetation and woody material on the ground also provide concealment and reduce perceptions of predation risk by this species (Camp et al. 2012) . During winter, the height and structure of shrubs above the snow surface is reduced, which likely diminishes concealment (Olsoy et al. 2015) . However, snow also can provide additional cover because pygmy rabbits readily create and use subnivean tunnels (Katzner and Parker 1997) .
Because predation is the overriding proximate cause of mortality for pygmy rabbits, we hypothesized that security resources that decrease risk of predation would strongly influence selection of habitat patches during both summer and winter. We expected that individuals would select to use patches with excavated burrow systems, especially those that were close to other burrow systems. Additionally, we predicted that selection of habitat patches would be positively influenced by shrub structure (i.e., shrub canopy and height) and presence of woody debris at the ground level that provide concealment from predators.
At the next behavioral resolution, we hypothesized that forage availability would influence intensity of use of selected habitat patches across a season. Our ability to test this relationship rigorously, however, is restricted during winter. Because sagebrush comprises most of the winter diet of pygmy rabbits (Thines et al. 2004 , Shipley et al. 2006 , sagebrush shrubs provide both forage and security resources. Therefore, although we predicted that intensity of patch use during winter would be influenced by the availability of sagebrush, we cannot distinguish between the dual functions of forage availability and security from predators. In contrast, during summer, we predicted that intensity of patch use would be positively related to abundance of herbaceous forage (i.e., grasses and forbs, which comprise about half of the summer diet) as well as sagebrush. Finally, if habitat parameters associated with security (e.g., presence of burrows and features that provide concealment from predators) strongly influence selection of patches, then we expected that these factors might be less influential in shaping intensity of use of selected patches because individuals addressed security requirements at the coarser behavioral level. Data for both behavioral levels were analyzed at the same spatial scale (patch) and temporal scale (season). An understanding of how resources shape the occurrence and distribution of animals across a landscape requires integration across behaviors as well as spatial and temporal scales (B elisle 2005).
METHODS

Study area
We conducted research within the Lemhi Valley in east-central Idaho, USA. The climate of the Lemhi Valley was typical of high-elevation sagebrush-steppe habitats. Winters are characterized by freezing temperatures (daily average = À7.1°C; Western Regional Climate Center 1965 Center -2005 , and summer is dominated by warm (daily average = 26°C) and dry periods (Western Regional Climate Center 1965 -2005 . The region is comprised of a mix of private and public lands, which support spring cattle grazing and alfalfa (Medicago sativa) production. Our study site, Cedar Gulch (44°41 0 N, 113°17 0 W), encompassed approximately 120 ha of continuous sagebrush-steppe habitat characterized by mima mounds, distinct dome-like mounds of sediments. At Cedar Gulch, the mean diameter of mima mounds was 10.6 m (Parsons et al. 2016) , and Wyoming big sagebrush (Artemisia tridentate spp. wyomingensis) shrubs occurred predominantly clumped on these mounds (Fig. 1) . Sagebrush shrubs are typically taller and denser on mima mounds compared to the off-mound matrix (Parsons et al. 2016) , and vegetation between mounds was relatively sparse and short, creating a highly heterogeneous landscape. Black sagebrush (Artemisia nova) and threetip sagebrush (Artemisia tripartite) were distributed less commonly throughout Cedar Gulch. Grasses and forbs occurred seasonally throughout the study area at relatively low densities.
Sagebrush shrubs created overstory and vertical habitat structure that provide both cover and forage for pygmy rabbits and a suite of other species. Three other lagomorphs occurred at relatively low densities at Cedar Gulch: mountain cottontails (Sylvilagus nuttallii), white-tailed jackrabbits (Lepus townsendii), and black-tailed jackrabbits (Lepus californicus). Additionally, pygmy rabbits experience high rates of predation (Estes-Zumpf and Rachlow 2009 , Crawford et al. 2010 , Price et al. 2010 , and several species of terrestrial and avian predators occurred at the study site, including American badgers (Taxidea taxus), coyotes (Canis latrans), long-tailed weasels (Mustela frenata), red foxes (Vulpes vulpes), northern harriers (Circus cyaneus), short-eared owls (Asio flammeus), and great horned owls (Bubo virginianus).
Capture and radiotelemetry
We radiotagged adult pygmy rabbits during winter (January-March) and summer (JuneAugust) of 2015 and 2016. Animals were trapped in wire box traps (Tomahawk Live ❖ www.esajournals.orgTraps, Hazelhurst, Wisconsin, USA) set at burrow entrances. We handled rabbits in a mesh bag, recorded weight, identified sex, and attached a very high frequency (VHF) radio-collar weighing~6 g to adults (>400 g). We collected location data on rabbits for 4-6 weeks, after which the rabbits were trapped to remove the collar. To identify individuals that might be recaptured in subsequent seasons, we implanted all study animals with passive integrated transponder tags following collar removal.
Individuals were radiotracked daily during daylight hours, and we approximated their location to minimize animal disturbance. To avoid disturbing individuals, we used VHF homing techniques to find the location of the animal from a distance of >40 m. To approximate the coordinates of the animal location, the observer recorded his or her location using a handheld Global Positioning System (GPS) unit and then estimated the distance and orientation to the animal using a range finder and compass. Because of the highly heterogeneous distribution of vegetation, animal locations could be estimated within 10 m, which was consistent with the scale at which we assessed habitat use. All methods used in this study were approved by the University of Idaho Animal Care and Use Committee (Protocol Number 2015-12) and are in compliance with the guidelines for use of wild mammals in research published by the American Society of Mammalogists (Sikes et al. 2016 ).
Habitat sampling
To evaluate factors shaping both initial selection of habitat patches and intensity of patch use, we sampled habitat features at used and available patches. We defined habitat patches as areas of relatively dense sagebrush where rabbits tend to cluster activity surrounded by a matrix of relatively sparse vegetation. Although pygmy rabbits will cross open areas among shrub patches, such areas are rarely used for burrowing, foraging, or resting (Estes-Zumpf and Rachlow 2009), and consequently, we did not include the open areas in our sampling frame. Most animal locations were within the relatively dense vegetation on mima mounds, although rabbits occasionally exploited sagebrush patches that were not associated with mounded microtopography. We identified patches used by individuals via radiotelemetry, and we sampled a minimum of four used patches per individual (unless the animal was located at fewer patches, in which case we sampled all patches used by that individual). For each rabbit, we randomly selected the same number of available patches for habitat sampling. Available patches had no documented use by the individual to which they were assigned based on radiotelemetry locations. If use was documented after sampling, a new patch was selected as a replacement available patch. We identified activity areas for each individual by buffering used patches by 75 m in a GIS (ArcView 10.3; ESRI, Redlands, California, USA), and we randomly selected available patches from those areas identified in aerial imagery obtained by the National Agriculture Imagery Program.
At each used and available patch, we quantified habitat features within the patch and in the surrounding area. Within each patch, we established two perpendicular transect lines that intersected at the center of the patch, with the first line set in a random direction. Transect lengths varied based on the width and length of the patch, and because most habitat sampling occurred on mima mounds, we used the edge of the mound to establish the patch boundary. At non-mound patches without clear boundaries, transect length was determined using the average diameter (11 m) for mima mounds at this study site (Parsons et al. 2016) . Along these transects, we measured shrub canopy of live and dead sagebrush and rabbitbrush using the lineintercept method (Canfield 1941) . We identified the Wyoming big sagebrush (>15 cm) rooted closest to the quadrat center and recorded height of the tallest branch excluding inflorescences. On each of the four resulting transect segments, we randomly placed a 0.5 9 0.5 m quadrat for vegetation sampling. We recorded cover of herbaceous plants (i.e., grasses and forbs) and woody debris within quadrats by visually estimating cover into standard cover classes (0 Bonham 1989) . Finally, in each of the four quadrats, we estimated concealment of a rabbit-sized animal from terrestrial and aerial predators by viewing a 15 9 15 cm cube placed at the center of the quadrat from a height of 1 m at a distance of 4 m in the four cardinal directions and from a height of 1.5 m directly above the cube (Camp et al. 2013) . If a burrow system was present in a patch, we counted the number of open burrow entrances and estimated terrestrial and aerial concealment at up to three entrances, using the methods described previously. We used a GIS data layer of burrow locations generated during annual burrow surveys at Cedar Gulch (Sanchez et al. 2009 , Parsons et al. 2016 to calculate the distance (m) to the nearest neighboring burrow system, and burrow system density within a 50 m radius surrounding the center of each sampled patch.
During both seasons and years, we distributed sampling effort for each animal temporally over the course of the season to capture conditions as the animals experienced them. However, during winter, significant snow accumulation and creation of subnivean tunnels by rabbits made it impossible to sample habitat characteristics without substantial disturbance that could influence habitat use by rabbits and potentially bias our results. Consequently, we measured snow depth over the course of the season coincident with use of the patches, but shrub and burrow characteristics were measured in March when much of the snow had melted. We estimated available shrub height during winter by subtracting the average snow depth of the patch from the average shrub height.
Data analysis
We evaluated the influence of habitat characteristics on both initial selection of habitat patches and variation in intensity of patch use. We first grouped habitat variables into three categories for variable reduction (burrow characteristics, vegetation, and concealment cover; Table 1) . Within each category, we ran models for both initial selection and intensity of patch use with all possible combinations of variables. The variable or multiple variables from the top model in each single-category model set were carried forward into the final set of candidate models to represent that category. The final candidate set of models included the three most plausible single-category models, variables from combinations of two and three categories (i.e., burrow-vegetation, burrow-concealment, vegetation-concealment, and burrow-vegetation-concealment), and an intercept-only model. We checked for multicollinearity using Pearson's correlation coefficients, and all values were <0.06. To assess strength of ❖ www.esajournals.orgsupport, we evaluated all models using Akaike information criterion corrected for small sample sizes (Burnham and Anderson 2002) .
Because we expected that seasonal differences in resource distribution and animal behavior would influence habitat selection, we modeled data separately for winter and summer. We did not include concealment variables (i.e., terrestrial and aerial concealment, percent woody debris) in the winter models because we assumed that these variables would change over the course of the season as snow depth fluctuated. Additionally, we could not sample these properties without destroying snow characteristics of the patch. Instead, we used shrub height above snow to represent potential concealment during winter.
To evaluate the influence of security and forage resources on initial selection of patches and intensity of patch use, we employed a hurdle model approach using conditional logistic regression to test hypotheses about selection (i.e., use vs. availability) and zero-truncated Poisson (ZTP) regression to evaluate variation in intensity of use (Eskelson et al. 2009 ). This particular hurdle model is a variation on the more commonly used hurdle models in that a conditional logistic regression model was used for the hurdle portion of the model rather than a traditional logistic regression. But because we sampled a fixed number of used and available patches per animal, we employed conditional logistic regression because it is appropriate for matched use-availability designs (Compton et al. 2002 , Boyce 2006 . To account for individual variation, our models incorporated individual as a stratifying variable (Lendrum et al. 2012) . Therefore, the models described the difference between available and used locations for each animal. To assess the relative importance of habitat on intensity of patch use, we removed locations with no use (i.e., available patches) and employed a ZTP regression model (Zurr et al. 2009 ). The response variable for our ZTP model was the total count of VHF locations per individual at each sampled patch, which, by definition, had recorded counts of at least one. In addition, we included a random effect for individual in the ZTP regression models to account for individual differences in factors influencing intensity of use (Duchesne et al. 2010 ). An offset term was included in the models to account for the number of days that each individual was monitored. For ease of interpretation, we exponentiated all parameter estimates to generate odds ratios for the conditional logistic regression output and incident rate ratios for the ZTP output. We inferred variable significance if the 85% confidence intervals for the odds or incident rate ratios did not overlap one (Arnold 2010). All statistical analyses were conducted using R 3.2.3 (R Development Core Team 2015). Conditional logistic regressions were run using the survival package (Therneau 2015) , and mixed-effect ZTP regression models were conducted in the glmmADMB package (Skaug et al. 2016) . Mean values are presented with standard errors.
RESULTS
Individual pygmy rabbits used multiple habitat patches and burrow systems during both summer and winter. We monitored daily movements of 29 individuals during winter (14 females and 15 males) and 13 (9 females and 4 males) during summer. Most (n = 39) were tracked for a single season, but three individuals were recaptured and contributed data to two consecutive seasons. Rabbits were tracked for an average of 39 AE 0.8 d, and we collected 37 AE 1.0 locations per animal, for a total of 1580 telemetry locations. During winter, 89% AE 2.3% of locations were within patches that contained burrow systems, and rabbits exploited an average of six different habitat patches (range = 2-11). During summer, use of patches with burrow systems declined (only 62% AE 6.1% of locations were within patches that included burrows), and although individuals exploited an average of nine different habitat patches (range = 2-14), only four of those typically had burrow systems. We sampled habitat variables at 458 patches during winter (n = 288) and summer (n = 170), half of which were used and half of which were available (Table 2) .
Initial selection of habitat patches from available patches was largely driven by security resources during both winter and summer. As expected, strong selection for burrows within the patches and in the surrounding area was evident during both seasons (Table 3) . Model results suggested that for each additional burrow entrance, the odds of selection increased by a factor of 4.3 during winter and 1.6 during summer ( Fig. 2A) . Additionally, security resources that might enhance concealment at a patch were positively associated with selection. Although there were four competing models in the candidate set describing initial patch selection during winter, the significant positive influence of the number of burrow entrances within a patch and density of burrow systems in the surrounding area was evident in all models (Table 3) . The best-supported model indicated a significant Notes: SE, standard error. Values for each season represent averages across all used (winter: n = 144; summer: n = 85) and available (winter: n = 144; summer: n = 85) patches sampled during that season.
† Variable recorded in a 50 m radius surrounding the center of the habitat patch. Notes: AIC c , Akaike information criterion. Selection models were analyzed with conditional logistic regression using individual as the stratifying variable. Parameters are as follows: K, the number of parameters estimated; DAIC c , the change in AIC c ; and Wt, model weight. BurrowDensity, density of burrow systems within 50 m; #BurrowEntr, number of burrow entrances at patch (0 = no burrow system); NearestBurr, distance (m) to the nearest neighboring burrow system; ShrubHt, shrub height (cm) on the patch; ShrubCanopy, total percent canopy cover on the patch, includes living and dead canopy cover; SnowDepth, depth (cm) of snow at patch; WD, percentage of woody debris cover. * Significant at the 85% confidence level.
association between height of sagebrush shrubs and patch selection; however, because of the complementary properties of sagebrush, selection for taller shrubs might be associated with concealment cover, forage availability, or both. Like winter, initial selection of habitat patches during summer was consistently associated with variables only providing security, such as burrows (within patches and in surrounding areas) and woody debris on the ground, and variables that potentially provide security and forage resources, such as shrub height and canopy (Fig. 2B) . Summer patch selection was best described by two similar, top-ranking models that collectively received 81% of the model weight. Both models included burrow characteristics and security concealment provided by woody debris, but not herbaceous forage (Table 3) .
Intensity of use of selected patches during winter was influenced by resources providing security and by resources that potentially provide both forage and security. Contrary to our expectations, presence of burrow systems significantly and positively influenced intensity of patch use during winter. In addition, individuals more intensively used patches with greater sagebrush canopy (Fig. 3A) . A 5% increase in sagebrush canopy was associated with an 11% increase in intensity of patch use. Intensity of use during winter was best described by two similar models that collectively received 100% of the model weight (Table 4) . Although sagebrush is the primary winter food source for this species, we cannot decouple the influence of forage and security on intensive use of patches with greater sagebrush canopy during winter. Fig. 2 . Odds ratios (+85% CI) for parameter estimates generated from the first-and second-ranked top models (DAIC < 2) describing intensity of habitat patch use by pygmy rabbits during winter (n = 29; A) and summer (n = 13; B) of 2015-2016 in Idaho, USA. AIC, Akaike information criterion; CI, confidence interval.
In contrast to winter, intensity of patch use was clearly influenced by forage availability as well as security during summer. In this season, rabbits more intensively used patches with greater availability of herbaceous forage, which comprises about half of their summer diet. A 5% increase in cover of grasses and forbs resulted in an 18% increase in patch use (Fig. 3B) . In addition to herbaceous forage, security resources also influenced intensity of patch use during summer. Individuals more intensively used habitat patches with greater aerial concealment that were surrounded by more burrow systems (Table 4 , Fig. 3B ). Intensity of use during summer was described best by two models that held 89% of the model weight, which was almost evenly distributed between both models (Table 4) .
DISCUSSION
Our work suggested that animals met diverse fundamental resource needs by choosing habitat differently across hierarchical behaviors. At a relatively coarse behavioral level (i.e., initial selection of patches for use), individuals chose patches that provided security from predation. In contrast, availability of forage influenced intensity of patch use during summer, but not initial selection of patches. Contrary to our expectations, however, security resources (e.g., presence and proximity of burrows and concealment cover) also strongly influenced intensity of patch use, even though those resources were selected at the coarser behavioral level. Given the high fitness consequences of predation, security likely represents a strong selective factor driving Fig. 3 . Incident rate ratios (+85% CI) for parameter estimates generated from the first-and second-ranked top models (DAIC < 2) describing intensity of habitat patch use by pygmy rabbits during winter (n = 29; A) and summer (n = 13; B) of 2015-2016 in Idaho, USA. AIC, Akaike information criterion; CI, confidence interval. fundamental resource requirements, especially for species that experience high rates of predation. Quantifying selection and use of resource across hierarchical behaviors facilitated testing hypotheses about the mechanisms influencing the habitat selection process.
During both seasons, pygmy rabbits demonstrated strong selection for habitat patches that reduced risk of predation. Choice of patches on the landscape was predominately shaped by the presence of burrow systems, and selected patches tended to have taller shrubs than available patches. Similar summer habitat associations have been documented for this species (Gabler et al. 2001 , Heady and Laundr e 2005 , Schmalz et al. 2014 . Few studies of winter habitat selection have been published (but see Wilson et al. 2010) ; however, Katzner and Parker (1997) reported that pygmy rabbits in a heavy snow year restricted use to the tallest patches of sagebrush. During winter, tall shrubs provide the only structure that can conceal rabbits above the snow surface. Shrub height above the snow is likely to be less associated with forage availability, however, because pygmy rabbits also can access sagebrush forage beneath the snow in subnivean tunnels. Nonetheless, we cannot exclude forage availability as a contributing factor for initial selection of patches during winter. Species that experience high rates of predation are expected to select habitats at coarse spatial scales to minimize predation risk (Rettie and Messier 2000, Apps et al. 2001) . Our work suggests that selection at coarse hierarchical behaviors by pygmy rabbits was influenced by similar factors.
In contrast to initial selection of patches, intensity of patch use was influenced by availability of season-specific forages. During winter, rabbits intensively exploited habitat patches with greater shrub canopy cover (Fig. 3A) . The diet of pygmy rabbits is comprised predominately of sagebrush during winter (Thines et al. 2004) , and shrub canopy cover likely reflects the biomass of available forage more than other sagebrush characteristics that we evaluated such as shrub height. However, the multiple functions provided by sagebrush make it impossible to completely disentangle the complementary properties of forage and security during winter. Intensity of patch use during summer, however, more clearly reflected the influence of forage on behavior. The summer diet of pygmy rabbits includes a large proportion of grasses and forbs (Thines et al. 2004) , and as expected, intensity of use increased at patches with higher cover of herbaceous plants. At our study site, these plants were low growing and relatively sparsely distributed and, consequently, provided little concealment from predators.
Despite differences between hierarchical behaviors and seasons, pygmy rabbits consistently demonstrated a strong association with burrows. This species is an obligate burrower unlike other North American lagomorphs, and burrows facilitate heat dumping during summer (Long et al. 2005) and reduce metabolic costs associated with low winter temperatures (Kinlaw 1999, Milling Notes: AIC c , Akaike information criterion. Intensity of use was analyzed with zero-truncated Poisson regression model with an offset to account for the number of days the animal was tracked and a random variable to account for individual-level variation. Parameters are as follows: K, the number of parameters estimated; DAIC c , the change in AIC c ; and Wt, model weight. #Entrances, number of burrow entrances; NearestBurrow, distance (m) to the nearest neighboring burrow system; BurrowDensity, burrow density within 50 m of mound; ShrubHt, height (cm) of sagebrush shrubs at patch; AerialConc, aerial concealment on the patch; ShrubCanopy, total percent canopy cover on the patch, includes living and dead canopy cover; Herb, percentage of herbaceous cover sums grass and forb cover. * Significant at the 85% confidence level.
2017). In addition, burrows provide protection from most predators (Camp et al. 2012) , and proximity to burrows was a key factor in selection of resting locations by rabbits at our study site . Although patch-level burrow characteristics did not significantly influence intensity of patch use during summer, patches that were surrounded by elevated burrow densities were used more intensively (Fig. 3) . Availability of multiple burrow systems likely enhances opportunities for forging while maintaining the relative safety of nearby refuges (Wilson et al. 2012 , Crowell et al. 2016 . Our work aimed to identify fundamental resource needs that shape patterns of habitat selection by pygmy rabbits (i.e., security and forage) at the patch scale, but we acknowledge that other factors also can influence selection. We did not include the effect of sex in our models because of sample size limitations. Although behavioral patterns differ between males and females, especially during the summer reproductive season (Heady and Laundr e 2005 , Burak 2006 , Sanchez and Rachlow 2008 , security and forage are essential for all individuals, especially for species that are subject to high rates of predation and have relatively high metabolic requirements (Shipley et al. 2006) . Nonetheless, examination of more complex models that include sex and other habitat resources and potential constraints on selection (e.g., population density or interspecific interactions) would enhance understanding of habitat relationships for this species. Finally, in our study area, vegetation patches used by pygmy rabbits were typically associated with mima mounds and, consequently, delineated from the surrounding matrix. When sampling patches in non-mound areas, we used the average size of a mima mound (11 m diameter) to define patches, which is the area that typically encompasses a single burrow system. The size of appropriate patches might differ in other portions of the species range depending on typical burrow size and distribution of burrow entrances.
We examined habitat selection at two hierarchical behaviors across a season, but selection also likely occurs at other behavioral levels. For example, intensity of use could be characterized at a finer resolution by distinguishing frequency of repeated use from longer vs. shorter durations of use during individual visits to patches (i.e., patch residency time; Bastille-Rousseau et al. 2010) . Availability of GPS locations collected at short time intervals (McMahon et al. 2017 ) could provide the data needed to evaluate such finescale behavioral processes.
The hierarchical behaviors we examined share some conceptual properties with the spatial or temporal scales commonly used to frame habitat selection studies. Decisions made by animals across hierarchical behaviors likely occur simultaneously, and the separation of behavioral levels for analyses parallels delineation of spatiotemporal scales associated with analyses of habitat selection (Johnson 1980 , Turner 1989 , Boyce 2006 . By modeling the behavioral process as two steps, however, we detected the influence of differing resources on initial selection of habitat patches and intensity of patch use. Dissecting behavioral strategies is a critical step in understanding the complex behavioral processes that result in habitat use and distribution of animals across landscapes. Elucidating how animals make choices about habitats across a diversity of spatial and temporal scales has increased understanding of the factors that govern distribution of populations and movements of individuals (Johnson et al. 2002 , Mayor et al. 2009 ). By extending these concepts to hierarchical behaviors, we can enhance insights into the processes that shape the patterns we observe.
